Deficits in social cognition seem to present an intermediate phenotype for schizophrenia, and are known to be associated with an altered amygdala response to faces. However, current results are heterogeneous with respect to whether this altered amygdala response in schizophrenia is hypoactive or hyperactive in nature. The present study used functional magnetic resonance imaging to investigate emotion-specific amygdala activation in schizophrenia using a novel adaptive emotion recognition paradigm. Participants comprised 11 schizophrenia outpatients and 16 healthy controls who viewed face stimuli expressing emotions of anger, fear, happiness, and disgust, as well as neutral expressions. The adaptive emotion recognition approach allows the assessment of group differences in both emotion recognition performance and associated neuronal activity while also ensuring a comparable number of correctly recognized emotions between groups. Schizophrenia participants were slower and had a negative bias in emotion recognition. In addition, they showed reduced differential activation during recognition of emotional compared with neutral expressions. Correlation analyses revealed an association of a negative bias with amygdala activation for neutral facial expressions that was specific to the patient group. We replicated previous findings of affected emotion recognition in schizophrenia. Furthermore, we demonstrated that altered amygdala activation in the patient group was associated with the occurrence of a negative bias. These results provide further evidence for impaired social cognition in schizophrenia and point to a central role of the amygdala in negative misperceptions of facial stimuli in schizophrenia.
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Introduction
Patients with schizophrenia suffer from severe deficits in social cognition. These social cognitions, as defined by Brothers (1990) , refer to the processing of information that leads to accurate perception of the dispositions and intentions of others. One important social cognitive function is emotion recognition, which is a necessary prerequisite for the understanding of others' intentions (Mier et al., 2010a) . It has been shown that deficits in emotion and mental state recognition in schizophrenia are related to psychopathology and can affect quality of life and social outcome (Brüne, 2005; Couture et al., 2006) . On the neuronal level, these deficits are reflected in atypical activation of the amygdala, which is one of the core structures used in the processing of social stimuli (Adolphs and Spezio, 2006) . While many studies have demonstrated atypical amygdala functioning in schizophrenia, results are mixed with respect to whether the amygdala is hyporesponsive (Li et al., 2010) or hyperresponsive (Holt et al., 2006a; Mier et al., 2010b ) towards social stimuli.
Emotion recognition deficits in schizophrenia have been documented for decades (for reviews, see Edwards et al., 2002; Kohler et al., 2010) . However, these deficits occur not only in periods of acute psychosis (Malik et al., 2010) and chronic schizophrenia (Mueser et al., 1996) , but also in subjects at high risk of schizophrenia (Amminger et al., 2012) and in relatives of schizophrenia patients (Erol et al., 2010) . Hence, it has been recently postulated that aberrant social cognition can be viewed as an intermediate phenotype of schizophrenia (Derntl and Habel, 2011) .
While findings from behavioral studies of schizophrenia clearly point to deficits in social cognition, results from studies investigating the neurobiological correlates of social cognition, and particularly emotion recognition in schizophrenia, are rather mixed (although it should be mentioned that findings from behavioral studies also differ with regard to which emotions are most difficult to recognize for schizophrenia patients) (e.g., Kohler et al., 2003; Silver et al., 2009 ). Meta-analyses point to the amygdala as the structure that shows the most systematic differences between schizophrenia patients and healthy controls during emotion recognition 
